n 2007, the Indian academy of Pediatrics (IAP) growth monitoring guideline committee designed growth charts for Indian children from birth to 18 years of age [1] . The growth references used in and obesity in children have shown that not only is there a rise in the incidence of overweight and obesity but adiposity rebound is seen at a younger age [5] . The pattern of growth in children has thus changed and hence we urgently need to update Indian growth charts.
In 2006, the World Health Organization (WHO) published the first growth standards as prescriptive charts for children under the age of 5 years to be used as a single uniform global standard; IAP and Government of India have adopted these standards for use in Indian children under 5 years of age. These standards are aspirational models which define how under-five children of the world should grow rather than how they actually grow. Many countries have since then changed their growth charts for under-five children as per the WHO Multicentre Growth Reference Study [6] .
G G G G G U U U U U I I I I I D D D D D E E E E E L L L L L I I I I I N N N N N E E E E E S S S S S
Justification: The need to revise Indian Academy of Pediatrics (IAP) growth charts for 5-to 18-year-old Indian children and adolescents was felt as India is in nutrition transition and previous IAP charts are based on data which are over two decades old.
I these guidelines were based on the then available multicentric data that was collected in 1989 on affluent Indian children, which is now more than 20 years old [2, 3] . The pattern of growth of a population changes with time and hence it is recommended that references should be updated regularly so that they reflect current growth patterns of children and are representative of secular trends [4] . As the current IAP growth reference curves are based on data collected more than 2 decades ago, they may not be suitable for use any more, especially in an economically upwardly mobile country like India, where major changes in nutrition status of children have been witnessed. Recent studies from India on overweight VOLUME 52 __ JANUARY 15, 2015 IAP GROWTH CHART COMMITTEE REVISED IAP GROWTH CHARTS For children between 5-18 years of age, WHO has stated that it would not be possible to have prescriptive growth standards because environmental variables in this age group cannot be controlled for; hence, charts by the WHO for 5-18 year old children are based on statistical reconstruction of 1977 National Centre for Health Statistics data and are called growth references and not standards [7] . However, growth patterns differ amongst different populations, especially in children above the age of 5 years, as nutritional, environmental and genetic factors, and timing of puberty seem to play a major role not only in the attainment of final height but also in the characteristics of the growth curve. Hence, it is necessary to have country-specific growth charts to monitor growth of children between 5-18 years.
There are several recent reports on growth data of affluent Indian children, multicentric as well as regional, that can potentially be used as reference data; however, there is no national consensus on which charts to use [8] . While these studies have made an attempt to address the issue of monitoring growth in Indian children; to date, no unified charts have been constructed. Further, childhood obesity is a growing problem in urban India and hence there is a worry about "normalizing" obese children if growth charts are prepared on these contemporary data sets. Since a lot of children around the world are showing a rising trend of increasing weight, no population is perfect on whom ideal weight charts can be constructed. Hence, a statistical approach has been suggested by experts, including the WHO [6, 9] . WHO has described a method to eliminate unhealthy weights from populations by removing children who have weight to height z scores above +2 SD. This method eliminates children with unhealthy weights especially at the upper percentiles reducing the effect of obesity which is common in children of today, thus effectively dealing with the issue of "normalizing" obese children's weight.
Growth is an integral part of childhood and growth monitoring is critical for the assessment of health and disease in an individual child and the community as a whole. Since growth is an indicator of a child's health and nutrition, updated population-specific reference growth charts are needed [10] . Taken together, there is an urgent need to construct unified growth charts, adjusted for weight, for assessing the growth of contemporary Indian children from 5-18 years to be used together with the WHO standards (0-5 years). With this aim, the IAP Growth Chart Committee (Annexure I) constructed revised IAP growth references for 5-18 year old Indian children based on collated national data from published studies from last 10 years, performed on apparently healthy 87022 children and adolescents. Comparisons of collated data with previous Indian and contemporary International studies are also presented.
METHODS
A growth chart committee was formed by the IAP in January 2014 to design new growth charts for Indian children older than 5 years so that they are based on contemporary data that represents the growth of modernday Indian children. A consultative committee scrutinized the methodology, results and scientific content of the manuscript in November 2014 in Mumbai when data compilation, analysis and results became available. Studies performed on children's growth, nutritional assessment and anthropometry published in various Indexed journals in the last decade were indentified through internet based search engines viz. Google, Pubmed and Embase. The criteria used for selecting studies were as follows: Studies presenting anthropometric data on apparently healthy Indian children between the age of 5 to 18 ( Fig. 1) [14] and middle class from 5 to 18 years was 87022 (54086 males). Data from fourteen cities (Agartala, Ahmadabad, Chandigarh, Chennai, Delhi, Hyderabad, Kochi, Kolkata, Madurai, Mumbai, Mysore, Pune, Raipur and Surat) were collated. To make the regional distribution more uniform, 8143 children out of 61173 from Southern India were randomly selected by generating random numbers in age-wise groups thus selecting approximately comparable number of children in each age group. Data from a total of 33991 (18630 males), were used in the final analysis. Using CDC standards, children above and below 5 SD scores for height, weight and body mass index (BMI) were removed as obvious outliers [22] . Fourteen children were removed as height SD score was below -5.0 SD and 2 removed as height SD was above +5. Thirty-nine children were removed as weight SD scores were below -5 SD; no child was above +5 SD for weight. One hundred and forty-two children with BMI SD below -5SD were removed; no child had BMI SD above +5.
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Method used to remove children with unhealthy weights:
In case of cross sectional data WHO recommends removing observations that are above +2SD of the study population for weight for height as unhealthy overweight [6] . Weight for height z scores were computed using Cole's LMS method. Children who were above +2 SD scores were removed from analysis. A total of 646 children (329 males) were removed from analysis. We socioeconomic class (data on them may not represent the optimal growth potential of children due to undernutrition) and where authors refused/ could not share data were excluded.
Using these criteria, it was found that three studies were performed to construct growth percentiles [11] [12] [13] , one was primarily designed to construct waist circumference percentiles [14] but, height, weight and age were available for each child. Other studies were performed to assess incidence of underweight, overweight and obesity in school-going children [15] [16] [17] [18] [19] [20] . One study was primarily aimed at comparing available growth charts in India while studying anthropometry on normal Indian school-going children [21] . The committee contacted 13 study groups who had published their data in indexed journals from 2004 onwards and requested data from apparently healthy children from upper and middle socio economic class. Out of 13 study groups that were contacted through electronic communication, phone calls and personal meetings, authors of nine studies were able to provide raw data on their study subjects ( Table I) .
Researchers were asked to provide raw data, including age, height, weight, socioeconomic class, region and gender in a pre-designed Microsoft excel template 2007. These raw data were then joined to form a single dataset. Total number of children from upper VOLUME 52 __ JANUARY 15, 2015 IAP GROWTH CHART COMMITTEE REVISED IAP GROWTH CHARTS examined (using one way ANOVA) gender-and age group-wise regional differences, which showed that while there were significant differences in younger age groups amongst regions, there were no differences in height and weight SD scores post-puberty at 17 and 18 years between the five zones.
Cole's LMS method was then used to compute growth curves for height, weight and BMI using LMS method. LMS method constructs growth reference percentiles adjusted for skewness [23] . Each growth reference is summarized by three smooth curves plotted against age representing the median (M), the coefficient of variation (S) and the skewness (L) of the measurement distribution. For height and weight 3rd, 10th, 25th, 50th, 75th, 90th and 97th percentiles were generated. Body mass index (BMI) was calculated as weight in Kg/height in meters square. For the BMI; however, using International Obesity Task Force (IOTF) approach 3rd, 5th, 10th, 25th, 50th, 23 adult equivalent (as overweight cut-off), and 27 adult equivalent (as obesity cut-off) percentiles were generated as per recent recommendations for Asian Indian overweight and obesity cut offs [24, 25] . The 3rd percentile was used to define thinness [26] . IAP GROWTH CHART COMMITTEE REVISED IAP GROWTH CHARTS excluded, growth percentile data for comparison were available in only one study and the difference in median height in boys and girls at 18 years on comparison with current study results was <1 cm [13] . Fig. 2 shows the smoothed height and weight curves for Indian boys, using 3rd, 10th, 25th, 50th, 75th, 90th and 97th percentiles, respectively. Equivalent height and weight percentile values along with standard deviations are presented in Table II and Table III , respectively. Fig. 3 shows the smoothed height and weight curves for Indian girls, using 3rd, 10th, 25th, 50th, 75th, 90th and 97th percentiles, respectively. Equivalent height and weight percentile values along with standard deviations are presented in Table IV and Table V, respectively. Fig. 4 shows the smoothed BMI percentile curves for boys showing 3rd, 5th, 10th, 25th, 50th, 23 adult equivalent (overweight) and 27 adult equivalent (obesity) percentiles. Equivalent values for BMI for boys along with SD are shown in Table VI . Fig. 5 shows the smoothed BMI percentile curves for girls showing 3rd, 5th, 10th, 25th, 50th, 23 adult equivalent (overweight) and 27 adult equivalent (obesity) percentiles. Equivalent values for BMI for girls along with SD are shown in Table VII [29] and WHO [7] . The height percentiles of boys and girls from current study were almost at par with China and Saudi Arabia but were still lower than the 
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FIG. 2 Height and weight charts for boys.
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FIG. 5 Body mass index charts for girls.
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FIG. 4 Body mass index charts for boys.
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CDC and WHO percentiles. Further, mean boys' height at the age of 18 year was found to be 2.8 cm higher than the mean as per the previous IAP growth charts, and the 97th percentile was also higher (186.7 cm vs 181.6 cm). In case of girls, the average height at the age of 18 year showed an increase of 0.8 cm from 157.0 to 157.8 while the 97th percentile showed an increase of 2.6 cm from 168.0 to 170.6, thus there was a secular trend in height which was more marked in boys. The upper weight percentiles in the current study are higher than IAP 2007 growth data for boys but comparable in girls, are lower than Saudi Arabia, China and CDC in case of boys and at par with Saudi Arabia and China but lower than CDC in case of girls.
DISCUSSION
We present here cross-sectional reference percentiles curves for height, weight and BMI based on data published on 5-18 year old apparently healthy Indian children from 14 Indian cities collected by nine research groups over the last decade. As compared to the previous IAP charts, boys and girls were taller at a younger age. At 18 years, average height of boys was 2.8 cm higher VOLUME 52 __ JANUARY 15, 2015 IAP GROWTH CHART COMMITTEE REVISED IAP GROWTH CHARTS and the 97th percentile was 5 cm higher; for girls these figures were 0.8 cm and 2.6 cm. Thus, there was a secular trend in height which underlines the importance of updating growth charts in a developing nation like India.
By adopting the approach as suggested by the WHO, it was possible to produce weight percentiles which were lower as compared to the recently published weight charts on affluent Indian children in 2011, thus reducing the impact of unhealthy weights on growth charts. At 5,10 and 18 years the 97th percentile was 5.3, 1.5 and 10.1 kg lower in comparison with the 2011 data, respectively, while the difference in the median at 5, 10, 18 years was 1.9, 1.9 and 4.7 kg, respectively in boys [6, 13] . In girls, the equivalent values at 5, 10 and 18 years were 3.7, 3.3 and 6.6 kg at the 97th percentile, respectively and at 5, 10 and 18 years 2.1, 2.8 and 3.6 kg, respectively at the median. The same comparison with affluent Indian children data published in 2009 shows that in boys the difference in 97th percentile at 5, 10, 18 years was 1.9, 3 and 9.9 kg while the difference in the median was unremarkable. In girls, equivalent values at 5, 10 and 18 years were 0.3, 3.9 and 9.1 kgs at the 97th percentile while the difference in median was insignificant [11] . Thus the study reduced the impact of unhealthy weights on the weight charts.
BMI charts presented are based on the same method as IOTF [24] . The 23 and 27 adult equivalent cut offs lines (for risk of overweight and obesity, respectively) are more appropriate for use in Asian children as Asians VOLUME 52 __ JANUARY 15, 2015 IAP GROWTH CHART COMMITTEE REVISED IAP GROWTH CHARTS are known to have more adiposity and increased cardiometabolic risk at a lower BMI [25] . The current study's 23 and 27 adult equivalent cut-offs are very close to IOTF's extended 23 and 27 cut-offs for both sexes, being slightly lower than the IOTF extended Asian cut-offs by about 0.5 in the 23rd equivalent line and by about 1 in the 27 equivalent line in boys. In case of girls the 23 and 27 equivalent lines are similar [24] .
Comparing the final height and weight data with recent international studies from China, Saudi Arabia, WHO and CDC, it is clear that Indian children are growing almost at par with Chinese and Saudi Arabian children but are still shorter and lighter than their Caucasian counterparts [7, 27, 28, 29] (Table VII and  Web Table I ). Further, Indian children's stature seems to be comparable to Caucasian children until the onset of pubertal years, however, the growth spurt after puberty is attenuated in Indian children in both sexes, the effect being more pronounced in girls. Thus, the average difference in height between Caucasian girls and Indian girls from 5 to 11 years of age is only about 1 cm; however this gap widens to 6 cms at 18 years. Similar figures in boys are 1 cm from the age of 5 to 12.5 years and 3.5 cm at 18 years. Interestingly, Chinese children also show a very similar growth pattern suggesting that this is possibly a characteristic of Asian children [30] . These finding are of particular relevance in interpreting target height and predicting final adult height based on prediction equations, thus stressing the need for ethnic specific growth charts.
Updating growth references and standards is necessary because with changing socioeconomic standards and demographic changes children's growth patterns also change and secular trends can be incorporated in the updated growth charts. This is particularly true in a developing country as nutrition transition influences growth patterns significantly and secular trends can be marked over a short time period.
The strengths of the growth charts presented here are that they are contemporary, have good national representation as they are prepared from 14 Indian cities from all five zones of IAP giving a true representation of current growth pattern of children across the country. The BMI charts give adult equivalent cut-offs which are more relevant for Asian children and the data have been corrected for unhealthy weights. A drawback of this study is that the study designs and measurement scales possibly used in the nine studies included are different; however, rigorous attention has been given to the methodology of all studies included here to minimize errors while data analysis was performed.
RECOMMENDATIONS
The IAP Growth Chart Committee recommends these revised growth charts for height, weight and BMI for assessment of growth of 5-18 year old Indian children to replace the previous IAP growth charts; the rest of the recommendations for monitoring height and weight remain as per the IAP guidelines published in 2007. To define overweight and obesity in children from 5-18 years of age, adult equivalent of 23 and 27 cut-off lines as presented in BMI charts here may be used.
IAP recommends use of WHO Multistandards Growth Reference Study for assessment of children under the age of 5 years.
